Membrane type-matrix metalloproteinases in idiopathic pulmonary fibrosis.
Idiopathic pulmonary fibrosis (IPF) is characterized by fibroblast expansion and extracellular matrix accumulation. Some secreted matrix metalloproteinases (MMPs) as MMP2 are highly upregulated in IPF lungs. Membrane-type (MT)-MMPs participate in the activation of pro-MMP2. However, they have not been examined in IPF. Type I transmembrane MT-MMPs, MT1, MT2, MT3, and MT5-MMP were analyzed by real-time PCR and immunohistochemistry in IPF and normal lungs. MMP-2 was also immunolocalized and evaluated by gelatin zymography in BAL fluids. Additionally, the MT-MMPs were examined by real time PCR in lung fibroblasts stimulated with TGF-beta1 and IFN-gamma. MT1-MMP, was the most highly expressed followed by MT2- and MT5-MMP, and by a moderate expression of MT3-MMP. Regarding their localization, MT1- and MT2-MMPs were found in alveolar epithelial cells, MT3-MMP in fibroblasts from fibroblastic foci and alveolar epithelial cells and MT5-MMP in basal bronchiolar epithelial cells and in areas of squamous metaplasia. MMP2 was localized in alveolar and basal bronchiolar epithelial cells and fibroblasts, and increased active enzyme was observed in BAL fluids. In lung fibroblasts, TGF-beta1 induced a strong upregulation of MT3-MMP, both at the gene and protein level. This effect was blocked by genistein, a protein tyrosin kinase inhibitor and partially repressed by SB203580 a p38 MAP kinase inhibitor. IFN-gamma had no effect. MT-MMPs are expressed in IPF, in the same cell types as MMP2. Mostly by different types of epithelial cells a pivotal component in the aberrant remodeling of the lung microenvironment. Interestingly MT3-MMP that was found in fibroblastic foci was upregulated in vitro by TGF-beta1 a potent profibrotic mediator.